CONVERSION FACTORS AND VERTICAL DATUM

Multiply
By To obtain foot (ft) 0.3048 meter inch (in.) 25.40 millimeter mile (mi)
1.609 kilometer pound (Ib) .4536 kilogram square mile (mi2) 2.590 square kilometer
Sea level: In this report, "sea level" refers to the National Geodetic Vertical Datum of 1929 (NGVD of 1929, formerly called "Sea-Level Datum of 1929"), which is derived from a general adjustment of the first-order leveling networks of the United States and Canada.
Additional abbreviation:
|ig/kg (microgram per kilogram)
INTRODUCTION
The U.S. Geological Survey (USGS), in cooperation with the Clark County Regional Flood Control District (CCRFCD), investigated the occurrence of organochlorine compounds and selected degradation products, and semivolatile organic compounds (SVOC's) in the water column and bottom sediment at 14 sites in the Las Vegas Valley ( fig. 1, table 1 ). This investigation was initiated as a result of findings by the USGS Nevada Basin and Range (NVBR) study unit of the National Water-Quality Assessment (NAWQA) Program (Bevans and others, 1996; Neal and Schuster, 1996; Kilroy and Watkins, 1997; Kilroy and others, 1997) .
Results from Bevans and others (1996) indicate that organochlorine compounds (pesticides, polychlorinated biphenyls, dioxins, and furans) and semivolatile organic compounds (polycyclic aromatic hydrocarbons, phthalates, and phenols) are present in Las Vegas Wash and Las Vegas Bay of the Colorado River system. Some of these compounds were identified in the water column, bottom sediment, or fish tissue of the common carp (Cyprinus carpio). Some of these organochlorine compounds and SVOC's have been linked to endocrine disruption in fish (Colburn and Clement, 1992; Colburn and others, 1993; Goodbred and others, 1997) 1 The standard site identification is based on the grid system of latitude and longitude. The number consists of 15 digits. The first six digits denote the degrees, minutes, and seconds of latitude; the next seven digits denote the degrees, minutes, and seconds of longitude; and the last two digits (assigned sequentially) identify the sites within a 1-second grid. For example, site 360747115020001 is at 36°07'47" latitude and 115°02'00" longitude, and it is the first site recorded in that 1-second grid. The assigned number is retained as a permanent identifier even if a more precise latitude and longitude are later determined.
An eight-digit number is used to identify each stream-gaging station. For example, station number 09419656 consists of a two-digit part number (09) followed by a six-digit downstream-order number (419656). The part number refers to a drainage area or group of areas that is generally regional in extent. Records in this report are for sites in Part 09 (the Colorado River Basin). The downstream-order number is assigned according to the geographic location.
Numbers and combined conGentrations of synthetic organic compounds in the water column were greater in Las Vegas Wash and Bay than in Calville Bay, an up-reservoir reference site in Lake Mead (Bevans and others, 1996) . The most toxic synthetic organic compound detected in Las Vegas Wash was 2,3,7,8-tetrachlorodibenzofuran. The distribution of these synthetic organic compounds in Las Vegas Wash and Lake Mead indicated that Las Vegas Wash is a source of these compounds in Las Vegas Bay (Bevans and others, 1996) .
Concentrations of synthetic organic compounds and SVOC's also were found in bottom sediments in Las Vegas Wash and Bay. Concentrations of these compounds decreased in Las Vegas Bay as distance from the mouth of Las Vegas Wash increased (Bevans and others, 1996) .
Rapid population growth and changes in land and water use in urbanized areas such as Las Vegas Valley have increased the potential for contamination of water resources by pesticides (Kilroy and Watkins, 1997) . In the United States, more than 600 million pounds of pesticides are used each year in urban and agricultural settings (U.S. Geological Survey, 1995) . Possibly the greatest potential for adverse effects of pesticides is through contamination of the hydrologic system, which sustains aquatic life, human life, and related food chains (U.S. Geological Survey, 1995 Kilroy and others (1997) .
The NVBR NAWQA, in conjunction with the National Park Service and U.S. Fish and Wildlife Service, investigated synthetic organic compounds in Las Vegas Wash and Las Vegas Bay and the effects that these compounds had on the endocrine systems of the common carp (Bevans and others, 1998) .
In the NVBR NAWQA summary report, Bevans and others (1998, p. 3) state that in water samples from Las Vegas Wash downstream from Las Vegas urban area, the most commonly detected pesticides were simazine, prometon, diuron, dacthal, diazinon, and malathion. Volatile organic compounds, such as trihalomethanes and methyl-terf-butyl ether, were detected also in water samples collected from Las Vegas Wash downstream from the Las Vegas urban area. PAH's, phenols, and phthalates were commonly detected in surface-water sites downstream from the Las Vegas urban area.
Classes of hydrophobic, synthetic compounds referred to in this report include organochlorine compounds (pesticides and PCB's) and SVOC's (PAH's, phthalates, and phenols). Many of these compounds are persistent in the environment, are relatively insoluble in water, and can partition into inorganic sediment that have measurable levels of total organic carbon, non-living organic material, and lipophilic material (Smith and others, 1988; Bevans and others, 1996) .
Purpose and Scope
This report presents data on hydrophobic, synthetic organic compounds in water-column and bottomsediment samples collected in 1997 from the Las Vegas Valley Hydrographic Area1 . Samples were collected from the water column of streams with perennial flow, including outfall sites from three sewage-treatment plants (City of Las Vegas, Clark County, and City of Henderson) and two sites on Las Vegas Wash upstream and downstream from sewage-treatment plants and industrial areas (sites 1-5, fig. 1, table 1 ). Samples were collected from bottom sediments of Las Vegas Wash, tributary washes, and floodwater detention basins upstream from and within the urban drainage system of Las Vegas Wash (sites 6-14, fig. 1, table 1 ). Samples collected from floodwater detention basins (sites 11-14) were selected to represent outlying areas and to provide background information. Urban development is minor in the drainage areas of North Las Vegas and Kyle Canyon detention basins; however, urban development is moderate in the Angel Park and Upper Flamingo Wash areas.
Environmental Setting
The Las Vegas Valley in southeastern Nevada ( fig. 1 ) encompasses an area of about 1,640 mi2. Altitudes range from about 11,900 ft above sea level in the headwater areas of the Spring Mountains west of Las Vegas Valley, to about 1,600 ft in Las Vegas Valley and about 1,200 ft at Lake Mead on the Colorado River. Average annual precipitation in the Las Vegas Valley ranges from more than 20 in. in the mountainous headwater areas to about 4 in. on the valley floor. Natural streamflow in the Las Vegas Valley is ephemeral. Flow in Las Vegas Wash downstream from Las Vegas, however, is perennial because of urban runoff from landscape irrigation and treated sewage effluent (Covay and others, 1996) . Discharge of treated sewage to lower Las Vegas Wash has steadily formal hydrographic areas in Nevada were delineated systematically by the U.S. Geological Survey and Nevada Division of Water Resources in the late 1960's (Rush, 1968; Cardinalli and others, 1968) for scientific and administrative purposes. The official hydrographic-area names, numbers, and geographic boundaries continue to be used in Geological Survey scientific reports and Division of Water Resources administrative activities.
increased since the 1940's. In 1993, about 96 percent of the annual discharge into Las Vegas Wash was effluent from sewage-treatment plants (Bevans and others, 1996) . The geology, climate, soils, vegetation, urbanization, and land and water use in the Las Vegas Valley area was summarized by Covay and others (1996) .
In 1990, Nevada was the State with the greatest population growth, in percent, and had the fourth greatest percentage of total population residing in urban areas; about 710,000 people lived in the Las Vegas Valley (Nevada State Demographer, Bureau of Business and Economic Research, written commun., 1991).
INVESTIGATION METHODS
Two types of samples were collected and analyzed for this investigation SPMD's and bottom sediment. SPMD's are low-density polyethylene tubes containing triolein, a fish lipid. SPMD's are an effective device for partitioning organochlorine compounds and SVOC's from water to assess the bioavailability of the compounds (Huckins and others, 1990,1993; Ellis and others, 1995) . The concentration of compounds partitioned into the SPMD's is controlled by the diffusion across the low-density polyethylene membrane. The diffusion is affected by the concentration of the compound in the water, the amount of time the SPMD has been deployed, properties of the compound, water temperature, and algal growth on the membrane. SPMD's were submerged in surface water at five locations in Las Vegas Valley (table 1) by attaching them to upright metal posts in the channel bottom. They were deployed for 5 weeks, from early October to mid-November 1997.
Organochlorine compounds and SVOC's were extracted from the SPMD's by dialysis using an organic solvent and then further purified by gel permeation chromatography at Environmental Sampling Technologies (Bevans and others, 1996) . Extracts from SPMD's were concentrated with nitrogen at ambient temperature conditions. Two methods gas chromatography with electron-capture, negative-ion mass spectrometry, and gas chromatography with electron-ionization mass spectrometry were used to analyze the extracts at the USGS National Water Quality Laboratory (Arvada, Colo.). Concentrations of compounds from SPMD's are used to indicate the presence of these compounds and their relative concentrations at the different sampling sites.
Bottom-sediment samples were collected and field processed in accordance with NAWQA protocols (Shelton and Capel, 1994) . Compounds in samples were analyzed in the clay-, silt-, and sand-size particles smaller than 2.0 millimeters. The samples were analyzed for dry-weight concentrations of organochlorines (Foreman and others, 1995) and SVOC's (Furlong and others, 1996) at the USGS National Water Quality Laboratory.
OCCURRENCE OF SYNTHETIC ORGANIC COMPOUNDS
Organochlorine compounds include chlorinated pesticides and selected degradation products, and PCB's. PCB's have been used as plasticizers and hydraulic lubricants, in heat-transfer systems, and in electrical capacitors and transformers (Smith and others, 1988 ). SVOC's include PAH's, phthalates, and phenols. PAH's originate from anthropogenic and natural sources. Mainly, PAH's are produced by high-temperature reactions such as incineration or fires; however, some are produced commercially for use in pesticides, resins, dyes, cutting fluids, solvents, and lubricants (Smith and others, 1988) . Phthalates are used as plasticizers to manufacture products from polymers of vinyl chloride, propylene, styrene, and ethylene (Smith and others, 1988) . Phenols are used to manufacture phenolic resins, herbicides, pharmaceuticals, dyes, plastics, and explosives (Smith and others, 1988) .
INVESTIGATION METHODS 5
Surface Water SPMD's were deployed to sample the water column at two sites on Las Vegas Wash and at three treatedsewage sites tributary to Las Vegas Wash (sites 1-5, table 1). A total of 18 different organochlorine compounds were detected at these five sites (table 2) . Organochlorine compounds detected at all five sites (table 2) were cischlordane, c/s-nonachlor, dieldrin, endosulfan-I, gamma-HCH, heptachlor epoxide, hexachlorobenzene, pentachloroanisole, fra/w-chlordane, and fraws-nonachlor. The greatest number of organochlorine compounds and degradation products detected (17) occurred at sites 2 and 3. The other sites had similar number of detections also 16 at site 4,13 at site 5, and 11 at site 1. The organochlorine compound with the greatest concentration, p,p'-DDE (380 |j,g/kg), was detected in the sample from site 5 (table 2) .
Seven different PAH's were detected in the SPMD's at the five sites (table 3) . The seven PAH's were 1,2-dimethylnaphthalene, 1,6-dimethylnaphthalene, 2,6-dimethylnaphthalene, 2-ethylnaphthalene, fluoranthene, 9H-fluorene, and pyrene. All seven PAH's were detected at site 2, five at sites 1 and 3, four at site 4, and one at site 5 (table 3) . The PAH with the greatest concentration, 2-ethylnaphthalene (160 |j,g/kg), was detected in the sample from site 3 (table 3 ).
An additional 57 synthetic organic compounds (table 4) were detected in the SPMD extracts, but could not be quantified due to the lack of authentic standards. Of the 81 targeted synthetic organic compounds, 56 were not detected in the SPMD extracts (table 5) .
Organochlorine compounds and PAH's detected in SPMD's at sites 1-5 are summarized in table 6 by the total number of quantified compounds detected, the compound with the maximum concentration, and the corresponding maximum concentration. A total of 25 targeted organic compounds were detected and quantified in extracts from the SPMD's (table 6 ). The maximum number of quantified compounds detected in a SPMD extract was 24, at site 2. The minimum number was 14, at site 5.
Bottom Sediment
Bottom-sediment samples were collected from Las Vegas Wash (sites 1 and 6), other surface-water sites (sites 7-10), and outlying floodwater detention basins (sites 11-14; table 1). Compounds detected in bottom sediments from stream and detention-basin sites included organochlorine compounds and SVOC's (tables 7-11). A total of 53 synthetic organic compounds were detected in bottom-sediment samples from these sites. In washes downstream from urban areas in Las Vegas Valley, 51 synthetic organic compounds were detected in bottom sediment. In other bottom sediment from floodwater detention basins, which generally are upstream from urban areas, only 17 compounds were detected. In the following discussion, concentrations of these compounds in bottom sediment are expressed as dry weight.
Eleven organochlorine compounds (pesticides, pesticide degradation products, and polychlorinated biphenyls) were detected in bottom-sediment samples (table 7) . The greatest number of organochlorine compounds (10) was detected in samples from sites 6 and 7. The greatest concentration was total PCB's, which was estimated at 49 |ig/kg in the sample from site 8 (table 7) . Twenty PAH's were detected in bottom-sediment samples (table 8) . The greatest concentrations of most PAH's (table 8) were detected in the sample from site 8. These included benzo [&] fluoranthene (1,900 Jig/kg), benzo[0]pyrene (1,100 Jig/kg), chrysene (1,500 |ig/kg), flouranthene (6,000 Jig/kg), and pyrene (4,700 Jig/kg).
Six phthalates were detected in bottom-sediment samples (table 9) . Bis(2-ethylhexyl) phthalate had a detected concentration of 93,000 |ig/kg at site 8 and 8,600 Jig/kg at site 7.
Five phenols were detected in bottom-sediment samples (table 10) . The phenolic compound /?-cresol was detected at 1,000 Jig/kg in the sample from site 8.
Eleven miscellaneous SVOC's were detected in bottom-sediment samples (table 11) . At site 1 these compounds were all below detection levels. The greatest number of these compounds (6) occurred at site 7. The compound 9,10-anthraquinone was detected at 200 Jig/kg and carbazole was detected at 130 Jig/kg in the sample from site 8.
Concentrations of organochlorine compound^and SVOC's detected in bottoniTsediment samples from the four floodwater detention basins (sites 11-14, table 1) are listed in tables 7-11 also. The greatest number of synthetic organic compounds detected (11) was at site 12. The only organochlorine compounds detected in bottomsediment samples from the detention basins were hexacbiorobenzene (site 13) andp,p'-DDE (sites 12 and 14, table 7). Six PAH's, six phthalates, two phenols, and 2,6-dinitrotoluene were detected in bottom-sediment samples from the detention basins. Bis(2-ethylhexyl) phthalate, at site 12, had a concentration of 200 |ig/kg (table 9) . Pentachlorophenol was present at an estimated concentration of 220 |ig/kg at site 11 and 200 |ig/kg at site 14 (table 10) . At site 13, only 2,6-dinitrotoluene was present at 260 |lg/kg (table 11) .
Of the 98 targeted synthetic organic compounds, 45 were not detected in bottom-sediment sampling sites in the Las Vegas Valley (table 12) .
The number of synthetic organic compounds detected in bottom-sediment samples at sites 1 and 6-14 are summarized in table 13 by the total number of compounds detected, the compound with the maximum concentration, and the corresponding maximum concentration. The maximum number of synthetic organic compounds detected in bottom-sediment samples was 36 from site 7. The minimum number detected was five from site 10. Bis(2-ethylhexyl) phthalate was the phthalate with the maximum concentration at all bottom-sediment sites.
SUMMARY
The occurrence of synthetic organochlorine compounds and SVOC's was investigated in the Las Vegas Valley at 14 sites in 1997 as a cooperative effort between the U.S. Geological Survey and the Clark County Regional Flood Control District. Hydrophobic synthetic organic compounds were sampled at five surface-water sites using SPMD's. Three sites were at the three sewage-treatment plant outfalls to Las Vegas Wash, and two sites were on Las Vegas Wash itself. Bottom sediment was sampled at 10 sites in Las Vegas Valley. Six of these were stream sites and four were floodwater detention basins in outlying areas. One of the SPMD sites also was at a bottomsediment site.
The compounds analyzed for at stream sites were organochlorine compounds (pesticides, selected pesticide degradation products, and PCB's) and SVOC's (PAH's, phthales, and phenols). A total of 18 organochlorine pesticides, compounds, and degradation products and 7 PAH's were detected and quantified in extracts from the SPMD's. The organochlorine pesticide p,p '-DDE was present at 380 M-g/kg at site 5. The PAH 2-ethylnaphthalene was present at 160 |lg/kg at site 3. An additional 57 synthetic organic compounds were detected but could not be quantified due to the lack of authentic standards. Of the 81 targeted organic compounds, 56 were not detected in extracts from the SPMD's. In washes downstream from urban areas in Las Vegas Valley, 51 synthetic organic compounds were detected in bottom sediment. In other bottom sediment from floodwater detention basins, which generally are upstream from urban areas, only 17 compounds were detected.
In bottom-sediment samples, 11 organochlorine compounds, 20 PAH's, 6 phthalates, 5 phenols, and 11 other miscellaneous SVOC's were detected. Total PCB's were detected at an estimated concentration of 49 M-g/kg at site 8. At site 8, fluoranthene was present at 6,000 |lg/kg, bis(2-ethylhexyl) phthalate was present at 93,000 |lg/kg, and/7-cresol was present at 1,000 |ig/kg. The compound 2,6-dinitrotoluene was present at 260 |ig/kg at site 13. Of the 98 targeted organic compounds, 45 were not detected in bottom-sediment samples from the sites. Acetylethyl tetramethyltetralin (2, 3,4, 5) Adamantane (4) Amino pteridinone (4) Bromo tetramethyl benzene (4) Butenylbenzene (2) Butenyl cycloheptadiene (1) Chlorpyrifos ( When an "E" is reported, the compound has passed all criteria used to identify its presence, and only the concentration is estimated (Conner and others, 1998). 
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